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Career Path

1991 91-95 95-99 99-01 

02-05 06-10 10-?? 



Sounding Rocket 
Program

•  To sound – Throw a weight into the water to 
measure its depth

•  Sounding Rockets – Rockets that make 
scientific measurements



How to build a Sounding 
Rocket Instrument

•  Step 1 – Propose (Can take several years to 
write a winning proposal)

Ø Nasa receives 30+ proposals each year, 
selects 1-2.

•  Step 2 – Build an instrument (3-4 years)

•  Step 3 – Launch (1 month in the field + 5 
minutes! in the air)



The Make up of a 
Sounding Rocket



The Flight of a 
Sounding Rocket



Life at White Sands



Launch day!

[1] 

[3] 

[2] 

CLASP was launched on 
September 3, 2015 from 

White Sand Missile Range



Chromospheric Lyman-Alpha 
Spectropolarimeter (CLASP)



Launch from the 
Rocket’s Perspective
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Background

Galileo drew the Sun at the 
same time each day.  

His drawings reveal “sunspots,” 
dark areas on the Sun.

Now we know sunspots are 
strong magnets on the Sun.

What does the Sun look like?



Background

22 MK in core

5,000 K on Surface

What is the temperature of the Sun?



Background

  In the mid-1800s, spectral 
observations of solar 
corona during eclipse 
discovered a spectral 
line from unknown 
element - “Coronium”

Coronium



Background

  In the 1930s, Gotrian and Edlen discovered 
the 5303 line was from Fe XIV implying the 
solar corona contained million degree 
plasma.

  Originally, the atmosphere was treated as 
“plane parallel”, meaning the temperature 
and density of the corona depend only on 
the distance from the solar surface



Background

First X-ray Image
of the Sun

April 19, 1960



Background

Skylab 1973

Yohkoh 1982

SOHO EIT 1996

Trace 1999
Improvements 

in Spatial 
resolution 
led to finer 

and finer 
structures 



Background
AIA 193



Background

There is more hot plasma in times of strong 
magnetic field.



Background

X-ray EUV EUV FUV

White Light

When we take 
images of the Sun in 

different 
wavelengths, we see 

different 
structures

Different 
wavelengths show 

different 
temperatures.

~ 1 MK> 2 MK ~ 100 kK ~ 20 kK

~ 5 kK



Background

Strand - Fundamental 
coronal structure

Loop - Observed 
coronal structure

If number of strands/loop = 1, we are 
resolving the corona.  



Coronal Heating Theories

Mandrini et al, ApJ 2000 

Many different 
theories for 
carrying and 
dissipating 

energy in the 
corona



Nanoflare

  Parker suggested 
braiding of the 
magnetic field by 
photospheric motions 
would drive small-
scale coronal 
reconnection



AIA 171

No evidence of 
Coronal Braiding



Waves

Alfven Waves 
dissipated by 
turbulence

 van Ballegooijen, et al. ApJ 2011



AIA 171



Waves are ubiquitous
Waves are simply everywhere, but is there 

enough energy to heat the corona?

Scott McIntosh



The Problem

Nanoflares can release enough energy 
to heat the corona, but braided 

structures have never been observed.

Waves have been observed, but may not 
have enough energy to heat the corona.

The Solution?  Launch a new 
Sounding Rocket Instrument!



• Images the sun in the 193 A passband 
(EUV, 1.5 MK)

• Spatial resolution is 36x that of other 
instruments



























Hi-C Results

  Hi-C Sounding Rocket was the first 
observation of coronal braiding leading to 
coronal heating.

  More than 18 papers have been written on 
the Hi-C data, with more work currently 
being done.

  Hi-C will be flown again next summer (2016).
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Heliophysics Research Opportunity for 
Undergraduates   

UAHuntsville/Center for Space Plasma and Aeronomic Research (CSPAR)  
& NASA/Marshall Space Flight Center



Heliophysics Research Opportunity for 
Undergraduates   

10 Week program in Huntsville, 
Alabama.

May 31 – August 5, 2016
 $5000 Stipend. Travel allowance, 

housing, meal card transportation  & 
support to American Geophysical 
Union Annual Fall Meeting are 

provided.
Applicant must be a US citizen or permanent 

resident, and a full-time undergraduate 
student with 2.5 GPA or better. 

Rising sophomores, women, and minorities are 
encouraged to apply.  



Heliophysics Research Opportunity for 
Undergraduates   

Deadline March 11, 2016
Apply at www.uah.edu/cspar/research/reu

For other research opportunities:

https://www.nsf.gov/crssprgm/reu/reu_search.jsp

Note most applications are due Mid-January – Late 
February, start thinking about summer 2017 now!


